We discuss the impact of different measurements of the d/u asymmetry in the extraction of parameterizations of parton distribution functions.
Given the accuracy of modern parton distributions, and the fact that F The failure in reproducing the different data sets simultaneously may be pointing out the need of more precise data, the necessity of a revision of some of the underlying assumptions in the analysis of the data, such as the role of nuclear corrections in the use of deuterium targets [13] [14] [15] , for example, or even the presence of some other hitherto neglected effect. In the mean time, it is worthwhile analysing to what extent parton distributions are affected by the different alternatives.
In order to assess the impact of different results on the d/u asymmetry in the extraction of parton distribution functions, we perform in this paper a leading order (LO) QCD global extraction of parton densities from a large set of DIS data as usual, but forcing the agreement with one particular flavour asymmetry measurement (NMC, E866, or HERMES) as an ad hoc constraint in the fit. This is accomplished giving to the 'preferred' data set a larger statistical weight than it actually has, and it is done also in order to increase the little relative statistical relevance that they have against the bulk of DIS data.
As result of this approach we find that even though one can produce parton densities using either E866 or NMC data to implement the flavour symmetry breaking, the constraints that these sets of data impose on the distributions can not be satisfied simultaneously in any way. HERMES data show a similar conflict with NMC, but is in rather good agreement with E866.
Parton distributions in agreement with E866/HERMES symmetry breaking scenario lead in the fits to lower global χ 2 values than those that reproduce NMC data, and the shape of the sea and valence quark densities of these extreme scenarios show clearly noticeable differences.
In the following section we summarize the main features of the parton distributions parameterizations used, the Q 2 -evolution strategy, and the data included in the global analyses. Then we present the outcome of the three fits in which either E866, NMC, or HERMES data have been favored, against the standard one in which no additional weights have been applied. Finally, we present our conclusions.
II. PARTON DENSITIES AND DATA.
In order to parameterize quark densities at the initial scale Q 2 0 we adopt the standard functional dependence as in [10] :
for valence quarks;
for the sum of light sea quarks and antiquarks (
for gluons. In order to be consistent with CCFR data on dimuon production [16] , strange sea quarks are assumend to be s = 0.1 Σ while u and d densities are given by
Leaving aside the normalizations for valence quarks and gluons, which are fixed by charge and momentum conservation, the above distributions imply 21 free parameters to fit.
The initial scale Q 2 0 is taken to be 1 GeV 2 and the evolution is performed using a variable number of active flavours with thresholds at 1.69 GeV 2 for charm, and 18.49 GeV 2 for bottom. Bellow these thresholds the contributions to the structure function are given by the corresponding photon-gluon fusion diagrams. For the strong coupling α s the LO expression with Λ QCD = 0.174 GeV (for four flavours) is taken.
The data set used in the global fitting procedure is listed in Table 1 , where we have excluded data with x > 0.75, x < 0.001, Q 2 < 2 GeV 2 , and W 2 < 7 GeV 2 in order to avoid higher order QCD and mass effects. Notice that in addition to NMC data on the proton and the deuteron structure functions, F p 2 and F d 2 respectively, we have also included the data on the difference F p 2 −F n 2 as reported in reference [3] , which we take as an alternative indicator of the flavour asymmetry, in the same footing as E866 or HERMES data.
III. SCENARIOS
As it was stated above, it is clear that the last four sets of data in Table 1 have very little statistical weight relative to DIS data. In order to preserve the information contained in them, and highlight the alternative scenarios that they imply, we give them an artificial extra weight in the χ 2 minimization procedure. For E866, NMC data on the difference F p 2 − F n 2 and HERMES, these weights are varied according to which experiment we want to particularize, yielding three distinctive parton distribution sets labeled Set I, Set II, and Set III, respectively. For comparison we also include a set in which no additional weights are given, labeled as Set 0.
In Set I, a moderate weight factor (ω E866 = 10) is applied to E866 data, allowing an excellent matching (χ ). This set has a close resemblance with MRST, and clearly favors the agreement with E866 data relative to that with NMC. However, at variance with MRST, because it includes explicitely NMC data, it also reproduces it slightly better. It is also very similar to the unweighted fit, labeled as Fit 0, due to the fact that E866 data has by itself the largest constraining power of the three sets of data. In Table 2 we show the corresponding χ 2 values obtained. It is interesting to notice that the most striking difference between the sea quark densities inspired in the E866/HERMES and NMC scenarios, respectively, is that whereas NMC data favors d quark densities up to more than twice larger that u ones, both E866 and HERMES lead to not so large d/u ratios, as shown in Figure 3a . There is also a clear difference in the value of momentum fraction at which the ratio reaches its maximum, which in turn determines the position of the peak of the d − u distribution. Both HERMES and E886 lead to peaks around x ∼ 0.1 while NMC favors x ∼ 0.2 as can be seen in Figure 3b . Given that neutral current structure function data are only sensitive to the sum of quark-antiquark densities of each flavour, the size of the flavour symmetry breaking in the sea introduces an additional uncertainty in the extraction of up and down valence quark densities, as shown in Figures 4a and 4b , respectively. There, it can be seen that again the NMC symmetry breaking scenario leads to an interesting difference in the behaviour of the valence densities, most noticeable in the case of the down quark distribution. 
IV. CONCLUSIONS
We have analysed the consequences of different measurements of the ratio d/u asymmetry in the extraction of parton distributions. We have found that even though E866 and HERMES results on d/u lead to consistent extractions of parton distributions, NMC data on the difference of the proton and the neutron structure function can not be contained in this picture.
In view of the next generation of high precision hadron collision experiments, the issue of uncertainties in parton distribution functions, and their precise origin, is a highly relevant one, that will certainly require further attention in the near future.
Nuclear effects when using deuterium targets is a more or less obvious source of uncertainties in the flavour asymmetry measurements we have deal with. But at variance with the most conventional estimates for nuclear effects in deuterium, which lead to small corrections in the NMC observable at very small and large momentum fractions, the discrepancies between parton densities inspired in NMC data and those in agreement with E866 or HERMES data are concentrated at intermediate values of x.
These results suggest that even though the breakdown of the isospin symmetry in the sea of nucleons is indeed one of the reasons for the Gottfried sum rule deficit observed by NMC, it is far from being the answer to the question raised almost ten years ago. 
